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[57] ABSTRACT 
A method for measuring the parameters of elements in 
a resonant LC circuit wherein a linearly varying volt- 
age or current is applied to a resonant LC circuit, a 
calibrated time interval is set at the end of which the 
voltage or current that has been previously applied is 
cut off, and a linearly varying voltage of a reversed po- 
larity or current of an opposite direction is applied in- 



stead. Then, as soon as the current or voltage in the 
resonant LC circuit becomes zero, the linearly varying 
voltage or current is interrupted and the current or 
voltage taken off the resonant LC circuit after the in- 
terruption is measured. After that, D.C. voltage or di- 
rect current is fed to the resonant LC circuit, the cur- 
rent or voltage in the resonant LC circuit is compared 
with two reference currents or voltages, and the time 
interval is measured between the instants at which the 
current flowing through the LC circuit alternately 
equals said reference currents or at which the voltage 
taken off the LC circuit alternately equals the refer- 
ence voltages. The magnitudes of the measured cur- 
rent and time interval give the parameters of the reso- 
nant LC circuit. 

A device for effecting the proposed method comprises 
a switch with the first input thereof connected to a 
source of a linearly varying voltage, a second input 
connected to a source of a linearly varying voltage of 
a reversed polarity, and a third input coupled to a 
D.C. voltage source. The switch is coupled through 
the resonant LC circuit or a reference element to a 
D.C. amplifier employing parallel negative feedback 
connected to a voltage measuring unit and a 
comparator unit. The comparator unit, in turn, is 
connected to a source of reference voltages and also 
to a control unit and a voltage measuring unit. When 
the output voltage of the D.C. amplifier becomes 
equal, respectively, to zero and each of the two 
reference voltages, the comparator unit delivers these 
signals to the voltage measuring unit and the control 
unit. The control unit controls the time interval 
measuring unit so that the beginning of the time 
interval being measured coincides in time with the 
second signal from the comparator unit and the end of 
the time interval, with the third signal. When the first 
signal from the comparator unit is applied, the voltage 
measuring unit starts measuring the voltage across the 
output of the D.C. amplifier. 

6 Claims, 3 Drawing Figures 
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METHOD AND DEVICE FOR MEASURING 
PARAMETERS OF RESONANT LC CIRCUIT 
ELEMENTS 

The present invention relates to electric measuring 
apparatus, and more particularly to a method and de- 
vice for measuring the parameters of elements in a res- 
onant LC circuit. 

The proposed method for measuring the parameters 
of elements in a resonant LC circuit and a device for 
effecting same are predominantly used for measuring 
the parameters of elements in the resonant LC circuits 
of various radioelectronic devices and are also suitable 
for measuring signals from LC transducers and micro- 
sensors. 

No similar methods or devices for measuring the pa- 
rameters of elements in a resonant LC circuit are 
known. 

An object of this invention is to provide a method 
and a device for measuring the parameters of elements 
in a resonant LC circuit wherein by applying desired 
electrical effects to an electric measuring circuit com- 
prising a resonant LC circuit, the parameters of these 
resonant LC circuit elements could be measured in a 
comparatively short time and with a sufficiently high 
degree of accuracy. 

This object is attained by that in a method for mea- 
suring the parameters of resonant LC circuit elements, 
a linearly varying voltage is applied, according to the 
invention, to a resonant LC circuit if the circuit ele- 
ments are parallel-connected, or a linearly varying cur- 
rent is applied thereto if its elements are series- 
connected, a calibrated time interval is set after the ter- 
mination of which the linearly varying voltage or cur- 
rent that had been previously applied thereto is inter- 
rupted and a linearly varying voltage of a reversed po- 
larity or a linearly varying current of an opposite direc- 
tion is applied instead, then the linearly varying voltage 
or current is cut off at the instant when the current 
through the parallel-connected LC elements or the 
voltage taken off the series-placed LC elements be- 
comes almost nil, and the current flowing through the 
parallel connected LC elements or the voltage taken 
off the series-connected LC elements is measured after 
this cut-off, whereupon D.C. voltage or direct current 
is applied to the parallel- or series-connected LC ele- 
ments, respectively, the current passing through the 
parallel-placed LC elements or voltage taken off the 
series-placed LC elements is compared with two refer- 5Q 
ence currents or voltages, and the time interval is mea- 
sured between the instants at which the current flowing 
through the parallel-connected LC elements alter- 
nately equals each of said two currents or at which the 
voltage taken off the series-connected LC elements al- 55 
ternately equals each of said two reference voltages, 
the magnitudes of the current and time interval or of 
the voltage and time interval being used for determin- 
ing the parameters of the resonant LC circuit elements. 

. . - 60 

This object is also attained by that in a device for 
measuring the parameters of elements in a resonant LC 
circuit in accordance with the present invention, a 
switch, with its first input connected to a source of a 
linearly varying voltage adapted to be turned on by an 65 
external signal, second input connected to a source of 
a linearly varying voltage of a reversed polarity adapted 
to be turned on at the end of a calibrated time interval, 
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third input connected to a D.C. voltage source and 
fourth input earthed, is coupled via the resonant LC 
circuit or a reference element to the input of a D.C. 
amplifier employing parallel negative feedback with 
5 the output thereof being connected to the input of a 
voltage measuring unit and one input of a comparator 
unit, the other input of the comparator unit being cou- 
pled to the output of a reference voltage source and the 
output, to a control unit and to the input of a voltage 
10 measuring unit, the comparator unit gives out three sig- 
nals at the instants when the output voltage of the D.C. 
amplifier alternately equals zero and each of the two 
reference voltages, the three signals being applied to 
the voltage measuring unit and the control unit which 
15 controls the time interval measuring unit so that the be- 
ginning of the measured time interval coincides with 
the second signal from the comparator unit and the 
end, with the third signal from the comparator unit, the 
control unit also changes the state of the switch in such 
20 a way that at the moment of the arrival of an external 
signal, the switch output is connected to its first input, 
after a calibrated time interval elapsing from the arrival 
of an external signal, the switch output is connected to 
its second input, when the first signal arrives from the 
25 comparator unit, the switch output is connected to its 
fourth input, and the voltage measuring unit starts to 
measure the voltage across the output of the D.C. am- 
plifier, whereupon the switch output becomes con- 
nected to its third input. 

Preferably, the device should be so designed that 
when a resonant LC circuit comprises parallel-placed 
LC elements, a resistor is included in the parallel nega- 
tive feedback circuit of the D.C. amplifier. 

It is most advantageous that the device be so de- 
signed that when the resonant LC circuit consists of 
series-placed LC elements the latter elements are con- 
nected into the parallel negative feedback circuit of the 
D.C. amplifier, and a resistor is used as a reference ele- 
ment. 

The proposed method and device for measuring the 
parameters of elements in a resonant LC circuit permit 
of measuring these parameters within a short time pe- 
riod and with a high degree of accuracy. 

The invention can be more fully understood from the 
following description of preferred embodiments 
thereof when read with reference to the accompanying 
drawings, wherein: 

FIG. 1 is a functional diagram of one embodiment of 
a device for measuring the parameters of elements in 
a resonant LC circuit; 

FIG. 2 is a functional diagram of another embodi- 
ment of the device, according to the present invention; 

FIG. 3 illustrates timing charts a and b of voltages Ui 
and U 2 across the switch output and the output of a 
D.C. amplifier, respectively. 

The proposed device for measuring the parameters of 
resonant LC circuit elements comprises a switch 1 
(FIG. 1) composed of electronic gates 2, 3, 4 and 5, 
each using a transistor. A first input 6 of the switch I is 
the input of the gate 2, a second input 7 of the switch 
I is the input of the gate 3, a third input 8 of the switch 
I is the input of the gate 4, a fourth input of the switch 
I is the input of the gate 5, and the output of the switch 
I consists of the interconnected outputs of the gates 2, 
3, 4 and 5. The first input 6 of the switch I is connected 
to the output of a linearly varying voltage source 10 the 
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input whereof receives a signal from an external source The device for measuring the parameters of elements 
(not shown), the second input 7 of the switch I is cou- in a resonant LC circuit can also be carried into effect 
pled to the output of a source 1 1 producing a linearly in another embodiment similar to the one described 
varying voltage of a reversed polarity, the third input 8 above. 

of the switch 1 is connected to the output of a D.C volt- 5 This another embodiment differs from the above de- 
age source 12, and the fourth input 9 of the switch I is scribed in that its resonant LC circuit is formed of an 
earthed. inductance coil 35 (FIG. 2) in series with a capacitor 

The linearly varying voltage sources 10 and 11 are 36 connected in the same way as the resistor 16 (FIG. 
known circuits employing an integrating D.C. ampli- U- The reference element is a resistor 37 (FIG. 2) con- 
fier, the D.C. voltage source 12 is a conventional semi- 10 nected in a circuit similar to the parallel-placed induc- 
conductor circuit. tance co ^ ^ (FIG. 1) and the capacitor 14. 

The output of the switch I is connected through a res- The proposed device for measuring the parameters of 
onant LC circuit, which in this embodiment of the de- elements in a resonant LC circuit operates as follows, 
vice comprises an induction coil 13 in parallel relation , 
with a capacitor 14, to the input of a D.C. amplifier 15 15 A signal from an external source arrives to the I input 
whose parallel negative feedback circuit in this em- of the ^P' n °P 24 < F1G - » and the 0 m P ut of the n, P- 
bodiment incorporates a resistor 16. The output of the ^p27 in the control unit 33, setting these inputs into 
D.C. amplifier 15 is connected to the input of a voltage O and 1 states respectively. The potential taken off 

measuring unit 17 which is a digital voltmeter built ^ output of the flip-flop 24 triggers into conduction 
around semiconductors arranged in a conventional cir- 20 the gate 2 of the switch I, whereas the potential from 
cuit, and to the input of a comparator unit 18 compris- the ^P" 1 of he A'P^P f cuts off the gate 5. As a 
ing comparison circuits 19, 20 and 21. The D.C. ampli- a pearly varying voltages -kt (k is the slope of 

fier 15 and the comparison circuits 19, 20 and 21 are the Nearly varying voltage) is apphed from the linearly 
built around an integrated circuit chip. Each compari- „ «*age 0 actuated by an externa sig- 

■*in-iA 5iiu * • 25 na through the conducting gate 2 to the resonant LC 

son .circuit 19, 20 and 21 has two inputs one bemg cou- * inductance coil 13 connected in 

pled to respective inputs of he other two and to he £ 

output of the D.C. amplifier 15. The other input of the ^ P me K , 

comparison c.rcuit 19 is earthed while the other inputs tefS of resonant LC dfCuit elemems be & m0 re readily 
of the comparison circuits 20 and 21 are connected to 30 understoodj RG 3 shows limi charts a and b in 
respective outputs of a reference voltage source 22 whjch ^ abdssa ents the tim ^ and the ordinate 
which is a known semiconductor circuit. The output of . wl y amj u acrQSS the switch t and 
the comparison circuit 19 is connected to the input of ^ of the D c arnplifier ^ resp ectivcly. The volt- 
the voltage measuring unit 17. age -*/ is shown in timing chart «. 

The device also includes a control unit 23 havmg flip- 35 ^ inductance coil 13 and lhe cap acitor 14 con- 
flops 24, 25, 26, 27 and 28, a calibrated interval timer necled in paralje| start lQ conduct current which comes 
29, and an interval timer 30. In this embodiment of the tQ the input of the D c arnp i iner 15 with the para i le | 
device, the timers 29 and 30 are triggered multivibra- neg ative feedback circuit thereof including the resistor 
tors known per se. The output of the calibrated interval 16 having a resistance r o< T he voltage U 2 ( FIG. 3, chart 
timer 29 is connected to the 0 input of the flip-flop 24 40 b) across the output of tne amplifier 15 varies in direct 
and the 1 input of the flip-flop 25. The interval timer proportion to the resistance R 0 and the current flowing 
30 has its output connected to the I input of the flip- through the resonant LC circuit, 
flop 26 and the 0 input of the flip-flop 27. An external- An externally derived signal also actuates the cali- 
ly-derived signal is applied to the calibrated interval brated interval timer 29 which sets a calibrated time in- 
timer 29, 1 input of the flip-flop 24 and 0 input of the 45 tervaI Tu (RG 3) chart a) ^ > ^ItT/ and after its 
flip-flop 27. The input of the interval timer 30, 0 input termination generates a signal starting the source II of 
of the flip-flop 25 and the I input of the flip-flop 27 are tne linearly varying voltage of a reversed polarity, re- 
connected to the output of the comparison circuit 19; setting the flip-flop 24 to O and the flip-flop 25 to I. 
the O input of the flip-flop 26, I input of the flip-flop The gate 2 is rendered non-conducting and the gate 3 
27 and O input of the flip-flop 28 are coupled to the 50 starts to conduct, with the result that the linearly vary- 
input of the comparison circuit 21, and the I input of j ng voltage +*(/ - T 0 ) (FIG. 3, chart a) of a reversed 
the flip-flop 28 is connected to the output of the com- polarity is impressed through the conducting gate 3 on 
parison circuit 20. The outputs of the flip-flops 24, 25, the resonant LC circuit. The current flowing through 
26 and 27 are connected, respectively, to the control the LC circuit and, consequently, the voltage U t (FIG. 
inputs of the gates 2, 3, 4 and 5, while the output of the 55 3, chart b) across the output of the D.C. amplifier 15 
calibrated interval timer is coupled to the input of the (FIG. 1) begin to diminish. As soon as this curent 
linearly varying voltage source II. comes down almost to zero, the comparison circuit 19 

The device also comprises a time interval measuring of the comparator unit 18 is actuated to compare the 
unit 31 with a crystal-controlled oscillator 32 which is 6Q output voltage of the D.C. amplifier 15 with the zero 
a known semiconductor circuit, a gate 33 similar to the voltage level. The output of the comparison circuit 19 
gates 2, 3, 4 and 5, and a digital counter 34, an HF switches on the interval timer 30, resets the flip-flop 25 
pulse decimal counter of a conventional design. The to the zero state and drives the flip-flop 27 into the I 
output of the oscillator 32 is connected to the input of state. The gate 3 ceases to conduct, whereas the gate 
the gate 33 which has its output coupled to the input 65 5 is rendered conducting due to which the inductance 
of the digital counter 34. The control input of the gate coil 13 and the capacitor 14 connected in parallel rela- 
33 and the output of the flip-flop 28 are intercon- tion are disconnected from the linearly varying voltage 
nected. source 1 1 and coupled to the earthed fourth input 9 of 
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the switch 1. This causes the current passing through voltage across the output of the switch 1, whereas the 

the resonant LC circuit to abruptly change, then re- output voltage of the D.C amplifier 15 is equal to the 

main practically constant for the time period required voltage taken off the inductance coil 35 connected in 

for its measurement. The output of the comparison cir- series with the capacitor 36 which make up a resonant 

cuit 19 also goes to the input of the voltage measuring 5 LC circuit. 

unit 17 making the latter start to measure the output The magnitudes of the obtained and measured volt- 
voltage U (FIG. 3, charb b) of the D.C. amplifier pro- age U and time interval to unambiguously determine 
portional to the current through the resonant LC cir- the values of inductance L of the inductance coil 35 in 
cu it. the resonant LC circuit and capacitance C of the ca- 

After the time interval required for the voltage mea- 10 pacitor 36 in this circuit: 

suring unit 17 to complete operation is over, the inter- //=/.. UR * 

val timer 30 operates and its output drives the flip-flop u K un °> 

26 into the I state and the flip-flop 27 into the O state. t Q = ( U z - f/ 4 ) RJE Q • C 

The gate 4 begins to conduct and the gate 5 is cut off ^ ed method for me asuring the parameters 

with the result that a D.C. vo tage +E 0 (FIG 3, chart 15 Qf jn a resQnant LC drcujt and a device for 

a) is applied from the D.C. voltage source 12 (FIG. 1) realizi this melhod provide for fast measurements, a 

via the conducting gate 4 to the resonant LC circuit brQad Qf Hcations and a high measurement 

The current passing through the indue tanceco r 13 6 W hen employed for measuring the parame- 

piaced m paraMel with the capacitor ters 0 f individual LC elements and those of elements in 

voltage U, FIG. 3, chart b) of the D.C amplifier J 15 20 d method ^ deyice 

proportiona thereto start to change ^» make it possible to improve the measurement accuracy 

The compai X^^KS b V * ,imi " atin S conversion errorS caued by Stray induC " 

vSsta^^ ff in r Cit0rS ^ ^ CaPaCUanCC ^ 

voltage of the D.C . amphfkr 15 becomes g^ortr 25 duguje^^ ^ ^ ^ ^ ^ ^ 

reference ^^^^ ducing power dissipation in the resonant LC circuit 

S"E ^l^^J^^St out ut which^ables measurement of the parameters of thin- 
signal *SSffS5 M to I. The gate 33 of the time film LC elements and conversion of signals from LC 
&va?m^ 31 is rendered conducting and 30 microsensors into proportional digital pulses^ 

Srcm^SSId oscillator 32 sends pulses The device ;for measuring the parameters of resor lan 
through £e conducting gate 33 to the input of the digi- LC circuit elements is simple in design and has small 
tal counter 34. The counter 34 starts measuring a time dimensions. 

interval r« ( FIG 3, chart b). When the voltage output Those skilled in the art may readily ascerta.n that the 
of the D C amplifiV 15 becomes equal to the reference 35 present device as described herein incorporates known 
voltage U, applied to the input of the comparison cir- components which have been disclosed in various pub- 
cuit 21 from the reference voltage source 22, the com- hcations, as follows: 
Marlon Suit 21 is caused to operate and its output Electronic gates 2, 3, 4, 5 33 are 
signal resets the flip-flop 28 to zero. The gate 33 is cut ample, in the drawings and described in Electronic 
off and the digital counter 34 terminates the measure- 40 Analog and Hybird Computers G. A. Korn et al Vol. 
ment of the time interval between the moments at . I, Theory and Main Functional Units, translated from 
which the output voltage of the D.C. amplifier 15 pro- English and published by Publishing House 'MIR, 
portional to the current through the resonant LC cir- Moscow, 1967, p. 302, FIG. 6.20c. This book on page 
cuit alternately equals each of the two reference volt- 304 at lines 12-1 5 at bottom (Russian edition) teaches 
ages U 3 and U 4 . Besides, the output of the comparison 45 as follows: "FIG. 6.20e and / illustrate another circuit 
circuit 21 resets the flip-flop 26 to the zero state and of series gate 99 wherein use is made of neutral con- 
the flip-flop 27 to the I state, which reverts the circuit nected transistors (their connection is neither normal 
to its initial condition. nor inverse)." 

The magnitudes of the obtained and measured volt- Supply source 12 d-c and source 22 for reference 
age U and time interval t 0 give unambiguous values of 50 voltages are shown in drawings and described in "Semi- 
capacitance C of the capacitor 14 in the resonant LC conductor Compensating Voltage and Current Stabiliz- 
circuit and inductance L in this circuit: ere" V. I. Karpow, Second Edition, Publishing House 

"Energy," Moscow, 1967, p.99, FIG. 59. This book, on 
U-k - R„- C; page 9g at | ines 12-23 from the bottom, teaches the 

to = (U 3 - U 4 )IE 0 R 0 ' L 55 quality specifications and indicates that the stabilizer 

a flm ^;n,pnt of thP device for measurine the has high quality specifications at a relatively powerful 

^ bdna ejected to the input of the D.C. amplifier shown in draw.ngs and described in "Theory and Cal- 
15 5 Zg TZ Tresis or 37 wUh the resistance £ and culation of the Pulse semiconducting devices," LM. 
al J due to the connection of the inductance coil 35 in GoUtajberg. Publish,^ £°use • .Svayz" Moscow. 1969 
series with the capacitor 36 of the resonant LC circuit M page 308, FIG. 5. 1 Id. The publication on page 3 1 0 at 
mo hTnegative parallel feed-back circuit of the D.C. 65 lines 4-11 from the top, teaches that /'FIG. 5. 1 7rf iHuv 
amplifier 15, this circuit receives linearly varying or trates a diagram of one vers.on of the driven flip-flop 
comtant current depending on the wave-form of the wherein circuit CR* is substituted with pulse flip-flop 
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and indicates the principles of operation of said flip- 
flop. 

Comparison circuits 19, 20, 21 are shown in drawings 
and described in "Digital Measuring Converters and 
Instruments,'* V. M. Shlandin, Publishing House "High 
School/' Moscow, 1973, prepared for printing Oct. 24, 
1972, signed for printing Jan. 29, 1973, p.p. 104, 105, 
FIG. 2.34; 2.35. The publication, on page 104, lines 

1- 2 at the bottom teaches "A simple integral differen- 
tial amplifier IYT221 (II2222) is illustrated in FIG. 
2.34a." On page 105 at lines 9-10 from the top, the 
publication teaches "The diagram of comparison cir- 
cuit by using two integral amplifiers IYT221 and inte- 
gral trigger Schmidt Tg is illustrated in FIG. 2.34£/' 
The same book on page 105 at lines 14-17 from the 
bottom teaches "FIG. 2.35 illustrates an integral differ- 
ential amplifier 1 YT401 which has the best characteris- 
tics." The book on page 105 at lines 1-3 at the bottom 
and page 106 at lines 1-2 at the top cites the parame- 
ters of comparison circuit by using one amplifier 
IYT401 and one integral Schmidt trigger. 

Crystal controlled oscillator 32 is illustrated in a 
drawing and described in "Transistorized Pulse Oscilla- 
tors," V. N. Yakovlev, Second Edition, Publishing 
House "Technika," Kiev, 1968, p. 286, FIG. 151a. The 
book on page 285 at lines 9-14 from the top, teaches 
"The symmetrical flip-flop with a crystal-controlled re- 
sistor connected in parallel to one of the time-setting 
capacitors (FIG. 151a) in difference to the oscillatory 
circuit makes it possible to obtain the square oscilla- 
tions with any on-off time rate Q — 2 besides uneven 
values. . , " The same book, on pages 285-292, de- 
scribes in detail its principle of operation. 

Digital counter 34 is shown in drawings and de- 
scribed in "Digital Indication," M. I. Lerner et al., Pub- 
lishing House "Energy," Moscow, 1970, p. 30, FIG. 

2- 19. The book on page 3 1 at lines 4-1 1 from the top, 
describes that "The transistorized counter decades 
with display produced in series are made up according 
to the following diagrams: counter decade-decoder- 
matching device-digital display or counter decade- 
matching device-decoder-digital display. The counter 
decade with digital display type IH-I(FIG. 2-19) is 
cited as an example. The matching device of this de- 
cade is made up by using high voltage transistors II 1 1- 
i— 1 1 1 1 k and the decoder is made up by using diodes." 

Voltage measuring unit 17 is shown in drawings and 
described in "Digital Electric Measuring Instruments," 
V. M. Shlandin as editor, Publishing House "Energy," 
Moscow, 1972, FIG. 3-47, p.p. 151-152. The book on 
page 151 at lines 1-4 from the bottom, and page 152 
at lines 1-3 from the top, teaches "In the USSR and 
some foreign countries the industry manufactures a se- 
ries of digital volt-meters by using a method of time- 
pulse conversion with linear swept voltage. The digital 
voltmeter B7-8 (V.3-61; 3-89, 3-90) is a typical exam- 
ple of an instrument produced in the USSR. The setup 
diagrams and time patterns of its operation are illus- 
trated in FIG. 3-47 a, b" The same book describes in de- 
tail the operation of the voltmeter. 

Linearly varying voltage source 10 is shown in a 
drawing and described in "Theory and Calculation of 
Pulse Semiconductor Devices," L. M. Goldenberg, 
Publishing House "Svyaz," Moscow, 1969, p. 393, FIG. 
8.18. The publication, on page 392, lines 18-21 from 
the top, teaches "Instead of a separate regulated source 
in the current stabilizer a capacitor Cy is used in the lin- 



early increasing oscillator whose diagram is shown in 
FIG. 8.18fl. M The same book, on pages 392-394, dis- 
closes in detail the description of the diagram and the 
principle of operation of the oscillator. 

5 Source 11 producing a linearly varying voltage of a 
reversed polarity is shown in a drawing and described 
in "Electronic Measuring Digital Readout Instru- 
ments", B. I. Shwedsky, Second edition, Publishing 
House "Technika," Kiev, 1970, p. 99, FIG. 35. The 

10 book on page 99 at lines 11-13 from the top (Russian 
edition), discloses "A linear voltage transistorized os- 
cillator is illustrated in FIG. 35. The circuit is an ampli- 
fier in the mode of integration." The same book on 
pages 9-100 teaches in detail the description of the dia- 

15 gram and principle of operation of the oscillator. 
What is claimed is: 

1. A method for measuring the parameters of ele- 
ments in a resonant LC circuit comprising the steps of 
applying a linearly varying voltage to a resonant LC cir- 

20 cuit formed of parallel-connected elements; setting a 
calibrated time interval at the end of which said linearly 
varying voltage is cut off; applying a linearly varying 
voltage of a polarity opposite to that of the linearly 
varying voltage that has been previously applied; inter- 

25 rupting said linearly varying voltage at the instant when 
the current passing through the resonant LC circuit be- 
comes almost nil; measuring the current flowing 
through the resonant LC circuit after the interruption 
of said linearly varying voltage; applying a D.C. voltage 

30 to the resonant LC circuit; comparing the current 
caused in the resonant LC circuit by said D.C. voltage 
with two reference currents; measuring the time inter- 
val between the instants at which said current flowing 
through the resonant LC circuit alternately equals each 

35 of said reference currents, respectively, the magnitude 
of the time interval together with said measured cur- 
rent being used for determining the parameters of the 
parallel -connected elements of the resonant LC circuit. 

40 2. A method for measuring the parameters of ele- 
ments in a resonant LC circuit comprising the steps of 
applying a linearly varying current to a resonant LC cir- 
cuit formed of series-connected elements; setting a cal- 
ibrated time interval at the end of which said linearly 
varying current is cut off; applying a linearly varying 
current of a direction opposite to that of the linearly 
varying current that has been previously applied; inter- 
rupting said linearly varying current at the instant when 
the voltage taken off the resonant LC circuit is almost 
nil; measuring the voltage taken off the resonant LC 
circuit after the interruption of said linearly varying 
current; applying direct current to the resonant LC cir- 
cuit; comparing the voltage taken off the resonant LC 

55 circuit when said direct current is applied, with two ref- 
erence voltages; measuring the time interval between 
the instants at which said voltage taken off the resonant 
LC circuit alternately equals each of said reference 
voltages, respectively, the magnitude of the time inter- 

6(J val together with said measured voltage being used for 
determining the parameters of the series-connected el- 
ements of the resonant LC circuit. 

3. A device for measuring the parameters of elements 
in a resonant LC circuit with parallel-connected ele- 

65 ments, comprising a switch; a source of a linearly vary- 
ing voltage connected to a first input of said switch and 
adapted to be turned on by an external signal; a source 
of a linearly varying voltage of a polarity opposite to 
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that of said source connected to a second input of said brated time interval; a D.C. voltage source connected 
switch and adapted to be turned on at the end of a cali- to a third input of said switch; a D.C amplifier employ- 
brated time interval; a D.C. voltage source connected ing parallel negative feedback and electrically coupled 
to a third input of said switch; a D.C. amplifier employ- to the output of said switch; a reference element which 
ing parallel negative feedback and connected through 5 accomplishes electric coupling between said switch and 
the resonant LC circuit to the output of said switch; a said D.C. amplifier; a voltage measuring unit connected 
voltage measuring unit coupled to the output of said t 0 the output of said D.C. amplifier; a comparator unit 
D.C. amplifier; a comparator unit also coupled to the also connected to the output of said amplifier; a source 
output of said amplifier; a source of reference voltages 0 f reference voltages coupled to the input of said corn- 
connected to the input of said comparator unit; a con- 10 parator unit; a control unit coupled to the output of 
trol unit connected to the output of said comparator comparator unit; a time interval measuring unit 
unit; a time interval measuring unit coupled to the out- connected to the output of said control unit; a voltage 
put of said control unit; a voltage measuring unit also measuring unit also connected to the output of said 
coupled to the output of said comparator unit which comparator unit which sends three signals to said volt- 
sends three signals to said voltage measuring unit and 15 age measuring unit and control unit at the instants 
control unit at the instants when the output voltage of when tne output voltage of said D.C. amplifier alter- 
said D C. amplifier alternately equals zero and each of nately equals zer0 and each of the two reference volt- 
the two reference voltages; said control unit which con- ageg; ^ contro | un j t which controls said time interval 
trols said time interval measuring unit so that the begin- measur ing unit so that the beginning of the measured 
ning of the measured time interval coincides with the 20 time interva | coincides with the second signal from said 
second signal from said comparator unit, and the end cornparator un it, and the end, with the third signal from 
with the third signal from the comparator unit, and gaid comparator unit> and wnich a!so chang es the state 
which also changes the state of said switch so that the rf §aid gwhch SQ that at the moment of tne arHva , of an 
output of said switch at the moment of the arrival of an externa! signal the output of said sw j tcn j s connected to 
external signal is connected to its first input, and after 25 . fe . and after a calibraled tirne inte rval elaps- 
a calibrated time interval elapsing ^ m g »™»^ f ing f rom the arrival of the external signal, the output of 
the external signal the ^ r ^ n ^ h \^ sakl switch is connected to its second input; said com- 
nected to its second input; aid ^ para tor unit whose first signal causes connection of the 
first signal causes connection of the output of said P ^ ^ » fourth eM ^ 
switch to its fourth earthed mput wh d sa ^ vokage 30 id P V0 , measuring unit starts t0 measure the volt- 
measuring ^^^^ m ^^^S^^ age acrosf the output of said D.C. amplifier, after the 

\t< third innut connected to its third input. 

S 35 . ?« A device as claimed in claim 3 in which a resistor 
in a resonant LC circuit with series-connected ele- is included in the parallel negative feedback circuit of 
ments, comprising a switch, a source of a linearly vary- said D.C amplifier .... u u 
ing voltage connected to a first input of said switch and 6. A device as claimed in claim 4, in which series- 
adapted to be turned on by an external signal; a source placed LC elements are included in the parallel nega- 
of a linearly varying voltage of a polarity opposite to 40 tive feedback circuit of said D.C. amplifier, and a resis- 
that of said source connected to a second input of said tor is used as a reference element, 
switch and adapted to be turned on at the end of a cali- ***** 
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